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JP,3030363,B [DETAILED DESCRIPTION] 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the hardenability constituent containing liquefied resin 
and it useful as the compound for a paint film formation ingredient and record ingredients, an ink 
coating ingredient, etc. 
[0002] 

[Description of the Prior Art] The thing of the type of versatility [ research / of the hardenability 
constituent which becomes resin which uses cashew nut shell liquid as a raw material from adding a 
metal dryer ] until now is reported. For example, the cardanol obtained by carrying out vacuum 
distillation of the cashew nut shell liquid is made to react with a hexamethylenetetramine, the oligomer 
by methylene association of cardanol is compounded, and there is a report of a ** similar constituent 
which added naphthenic-acid cobalt as a metal dryer (desiccating agent) (refer to JP,59-155469,A). 
However, there is no example of a report of the hardenability constituent which consists of liquefied 
resin which macromolecule-ized cashew nut shell liquid and formed it using the enzymatic catalyst, and 
a metal dryer. 
[0003] 

[Problem(s) to be Solved by the Invention] This invention makes it the technical problem to offer 
liquefied resin useful as the compound for a paint film formation ingredient and record ingredients, an 
ink coating ingredient, etc., and a hardenability constituent. 
[0004] 

[Means for Solving the Problem] According to this invention, the hardenability constituent which 
consists of the liquefied resin and it which carried out the polymerization of the cashew nut shell liquid, 
and formed it by the phenolic acid-ized enzymatic catalyst, and a metal dryer is offered. 
[0005] 

[Embodiment of the Invention] The ******** liquid at large extracted from the cashew nut with which 
the cashew nut shell liquid used by this invention becomes fruitful to a cashew tree (Anacardium group) 
is contained, and there is especially no limit. As the polymerization nature component, although the 
compound like gold [ cull / an ANAKARUDO acid, cardanol, and ] and gold [ methyl cull ] is 
mentioned, cardanol can be used preferably. Although these components are the alkyls or the alkenyl 
derivatives of a phenol of monovalence and a side-chain alkenyl radical consists of monoene one, diene, 
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and trien, even if it uses these as independent or mixture in this invention, there is no inconvenience in 
? any way. 

[0006] If the enzymatic catalyst used by this invention is equipped with the capacity which oxidizes and 
uses the polymerization nature component in cashew nut shell liquid as a polymer, there is especially no 
limit, various things are usable and a phenolic acid-ized enzyme at large is contained. Although a 
peroxidase, a tyrosinase, and a laccase are mentioned preferably, it is desirable to use a peroxidase 
especially. 

[0007] Although the peroxidase of the various origins can be used for the peroxidase used by this 
invention, there is especially no limit and all peroxidases are contained, the thing of the vegetable origin, 
the bacteria origin, and the **** fungus origin is mentioned, for example, and the thing of the Western 
Japanese horseradish origin and the soybean origin is especially mentioned as a desirable thing. 
[0008] If it is a compound equipped with the capacity which the metal dryer used with the constituent of 
this invention oxidizes unsaturated fatty acid, and triggers crosslinking reaction, there is especially no 
limit and it can use various metals or the salt of those. Cobalt, manganese, lead, calcium, a cerium, a 
zirconium, zinc, iron, a copper naphthenic acid, octylic acid, and oleate can be used, and, specifically, 
naphthenic-acid cobalt, naphthenic-acid lead, and manganese naphthenate can be used preferably. 
[0009] Although the peroxides used by this invention are a hydrogen peroxide, hydrogen-peroxide 
methyl, and hydrogen-peroxide ethyl preferably, a hydrogen peroxide is mentioned especially 
preferably. This peroxide is a phenol derivative and the equimolar need, and its approach of reacting by 
adding the small quantity of a peroxide gradually in the mixed solution of the organic solvent which 
melted the phenol derivative, and water is desirable. 

[0010] Although there will be especially no problem if the molecular weight of the liquefied resin used 
by this invention is the setting time of a paint film, a paint film degree of hardness, the leveling nature of 
a paint film, and range that is smeared and does not affect physical properties, such as a sex, the range of 
number average molecular weight 500-30,000 is mentioned preferably [ it is desirable and ] to the range 
of number average molecular weight 500-100,000, and profit. 

[001 1] In this invention, the reaction of cashew nut shell liquid or its polymerization nature component 
(these are also only hereafter called cashew nut shell liquid), and a phenolic acid-ized enzymatic catalyst 
(only henceforth an enzymatic catalyst) has the desirable approach of adding a hydrogen peroxide 
gradually to cashew nut shell liquid and the solution of an enzymatic catalyst, when adding an enzymatic 
catalyst or its solution to the solution of cashew nut shell liquid and adding a hydrogen peroxide. It is 
desirable to use an organic solvent-water mixed solvent as a solvent used for the solution of cashew nut 
shell liquid. As an example of an organic solvent, a methanol, ethanol, dioxane, a tetrahydrofuran, 
dimethylformamide, an acetone, a methyl ethyl ketone, n-propanol, isopropanol, t-butyl alcohol, 
chloroform, a hexane, benzene, toluene, trichloromethane, ethyl acetate, a butanol, etc. are mentioned. 
Moreover, in order to use an enzyme as a catalyst in this invention, it is satisfactory even if aqueous 
intermediation uses the buffer solution corresponding to the optimum pH of an enzyme, although the 
optimal volume ratio of an organic solvent-water mixed solvent changes with the class of cashew nut 
shell liquid, the class of organic solvent to be used, and classes of pH of the buffer solution, and salt of 
the buffer solution to be used — organic solventiwater - a weight ratio - 1:10-10:1 - it is 1:2-2:1 
preferably. 

[0012] In this invention, the range of pH of the buffer solution used for the reaction of cashew nut shell 
liquid and an enzymatic catalyst has about four to 12 desirable range, and if it is this pH range, it will be 



http://www4Jpdl.inpit.go.jp/cgi-bin/tran_web_cgLeije (2 of 4)9/6/2007 1:36:02 PM 



. ' JP,3030363,B [DETAILED DESCRIPTION] 

satisfactory for a reaction. As a class of buffer solution, the acetate buffer solution, a phosphate buffer, 
' and the carbonate buffer solution are useful. 

[0013] What is necessary is just to make it into 0.1 - 100 % of the weight still more preferably about 
0.01 to 1000% of the weight to cashew nut shell liquid preferably in this invention, although what is 
necessary is just to adjust suitably the addition of the enzymatic catalyst in the reaction of cashew nut 
shell liquid and an enzymatic catalyst by the enzyme activity of the enzymatic catalyst to be used. 
[0014] How many differ can be used for the reaction of cashew nut shell liquid and an enzymatic 
catalyst in this invention. For example, after preparing cashew nut shell liquid and the solution of an 
enzymatic catalyst separately, you may pour in into the same container, and an enzymatic catalyst or its 
solution may be added to the solution of cashew nut shell liquid. When adding peroxides, such as a 
hydrogen peroxide, the approach of adding a peroxide gradually to cashew nut shell liquid and the 
solution of an enzymatic catalyst is desirable. Moreover, it is satisfactory even if it uses approaches, 
such as a suspension polymerization which adds a distributed stabilizer into the system of reaction, and 
performs the reaction of cashew nut shell liquid and an enzymatic catalyst besides the approach by the 
above-mentioned solution polymerization, a distributed polymerization, and an emulsion polymerization 
which adds emulsion stabilizer into the system of reaction, and performs the reaction of cashew nut shell 
liquid and an enzymatic catalyst. In addition, although various combination is possible, an approach 
which an enzymatic catalyst inactivates is not desirable. 

[0015] In this invention, although there will be especially no problem if the temperature in the reaction 
of cashew nut shell liquid and an enzymatic catalyst is temperature to which an enzymatic catalyst does 
not deactivate, -10-100 degrees C is desirable especially desirable, and 10-80 degrees C is desirable. 
[0016] Even if the hardenability constituent of this invention contains the unreacted residual cashew nut 
shell liquid monomer in the enzymatic catalyst other than the liquefied resin which is the polymer of 
cashew nut shell liquid, it is satisfactory in any way. If the rate of the residual cashew nut shell liquid 
monomer in a hardenability constituent is range which does not affect physical properties, such as the 
setting time of a paint film, and a paint film degree of hardness, and physical properties, such as the 
leveling nature of a paint film, and spreading nature, there will be especially no problem. 
[0017] The hardenability constituent of this invention can add suitably adjuvants, such as the solvent of 
pigments, such as yellow, red, indigo blue, and sepia, or a color, other turpentine systems, an aliphatic 
series system, and an aromatic series system, a leveling amelioration agent, a thickener, a plasticizer, an 
ultraviolet-rays inhibitor, an antioxidant, and an antistatic agent, as fats-and-oils components, such as 
resinous principles, such as phenol resin, rosin denaturation phenol resin, an alkyd resin, polyester resin, 
and polyamide resin, tung oil, linseed oil, dehydration castor oil and fatty acid and a coloring agent and 
can use them for various applications 
[0018] 

[Example] Hereafter, although an example explains this invention to a detail, this invention is not 
limited to these. 

[0019] Example 1 cardanol 1.875g and peroxidase 20mg were dissolved in acetone 18.7ml and 6.25ml 
(pH7.0) of phosphate buffer solutions. It was dropped at it, having applied hydrogen-peroxide-solution 
566 microliter to this thing 30% for 4 hours. The reaction was performed stirring at a room temperature. 
Reaction mixture was supplied to a lot of methanols 24 hours after, and from centrifugal separation, 
precipitate was collected and it dried. 0.394g of liquefied samples was obtained under the room 
temperature. As for the generated liquefied polymer, the unsaturated bond of a side chain was saved as a 
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result of proton NMR analysis. The number average molecular weight calculated from GPC was 4,800 
in polystyrene conversion. When added the 3 sections of naphthenic-acid cobalt of 6% of cobalt 
contents, it mixed to the liquefied resin 100 obtained section, and it applied to the glass plate and was 
left under a room temperature and atmospheric air, the set to touch was carried out in 2 hours, pencil 
degree-of-hardness 5B was obtained in three days, and the paint film of the degree of hardness of the 
pencil degree of hardness H was obtained in 14 days. 

[0020] Isopropanol was used instead of example 2 cardanol 0.75g, peroxidase lOmg, and an acetone, 

and the same experiment as an example 1 was conducted except having set the ratio of an organic 

solvent and the buffer solution to 50 to 50. The obtained liquefied resin was 0.5 18g. The number 

average molecular weight calculated from GPC was 6,100 in polystyrene conversion. 

[0021] The same experiment as an example 2 was conducted except having used distilled water instead 

of the example 3 buffer solution. The obtained liquefied resin was 0.285g. The number average 

molecular weight calculated from GPC was 10,000 in polystyrene conversion. 

[0022] The same experiment as an example 2 was conducted except having set the ratio of example 4 

organic solvent and the buffer solution to 55 to 45. The obtained liquefied resin was 0.128g. The number 

average molecular weight calculated from GPC was 3,000 in polystyrene conversion. 

[0023] The same experiment as an example 2 was conducted except having set the ratio of example 5 

organic solvent and the buffer solution to 60 to 40. The obtained liquefied resin was 0.1 35g. The number 

average molecular weight calculated from GPC was 10,900 in polystyrene conversion. 

[0024] 

[Effect of the Invention] This invention offers the hardenability constituent which consists of the 
liquefied resin and it which carried out the polymerization of cashew nut shell liquid or its 
polymerization nature component by the enzymatic catalyst, and a metal dryer. The hardenability 
constituent by this invention is useful as the compound for a paint film formation ingredient and record 
ingredients, and an ink coating ingredient. 



[Translation done.] 
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